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.ni-s of lasers and means 
,...o. o. op...i.in. t.e operation po.nts 
for carrying out the method. 

lates to a method of optimising the 

^^^s&nt invention reiat;ec» _ 
The present j- means for cni^ 

equipment as a reference. 

lesers indu^' several different 
Tuneable semiconductor i„j«ted. The lasers 

sections through "^^'"^ ^I'^^io.. . The wavelength, powar 
typically have three or ,<^„oilea, by adjusting 

»ode purity of the ^^^^^^^^^ „ode purity 

the current injected into t ^^^^.^^ 
, i^lies that the laser ^^^^ „ ,„ur injected 

- " ' :r:r=:«aLri.ed m that the laser is 

drive currents, which x currents where so- 

.„d fro. a co*i^-» ,3 stable and 

called mode Jumps t"'^ I"^ 
,0 .here sidemode suppression is high. 

reouired with different 

special v«velength controls are 

epplications. .or ^^^^'^^ .una the laser 

applications U - .^^ es possible. 

« continuously, so as ^^^^^^^ .ppUcations, i^ " 

in the case cf teleco i„ wavelength to 

necessary that the laser i. ^^^^ ^^^^ 

a very high degree of accur y ^^^^^^^ 



30. 



f the Qti^^ — 
r:::caraccuracy in . bis respect is 0.1 

ro::r:hii:aTypicalti« period is twenty years. 



SljBSTrnJTE SHEET (R«tEl<^) 
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„o»-««4 W , „r It is necessary to 

X„ orae. to be a.le to cont«l t^ ^-^^'^^^^^ 
«p the behaviour of the 1« ^^.^ l,..r 

a.ive currents. This is necessary P ^^^^^^^ „ 

,„er Its aanuiacture. Hoover ^^^^^ ^ ^^^^ „ 

aiscem degradation of a lase 

oo^nsate .or Xtrn.^ - a given operation 

' "^e sth degradation, 
point is an example ot 

, a laser is nor^UV effected by 
«ppi„g of the behaviour c. a ^^^^^^^ 

connecting the laser to ,,3te«>atically . 

varying the dr.ve ^^^^^^ ^^^^^ 

instrun^nts are normally P 3^resslon, 
^lyeers for -»asuri. --^t^^^ie laser .«a^i- 
' ""^ :r airrtrse :ara«ters to be fully mapped as 

:rtirra.rdiffe«nt drive .rrents. 

. decisive drawbacks. The measuring 

«,„ever, the process has de^ ^^^^ ,.„e 

processes are highly trme-c^^ . ^^^^ 

^entities of --"'"-^^ , of operation can he 

^en measured-up that '^^^'^ .,velength reference, 

discerned, ^thermore an a ^^^^^ ^^^^ 

instance an optrcal .pect« ^ 

measuring device, is ^"^J^ „ subsequently checK 

^,3urements. This makes xt i^ers that 
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. elates to a n»th=d of optimising 
The P««- ^-^"""V";::, .^ri.in, characterising the 
"•e operation point of a ^^^^^^^ 

laser and controlling the 

therein the -thod is ^-acteri^d 

actions o« the laser a- ccn„o J^^ ^^^^ .„ 

currents, in that the laser aelivered 
.^continuities occurring in »de ,u,s n ^^^^^ 

. firmlv connected to 

^ a sensing device f rmly ^^^^^^ ^^^^^^^ ,,,, 

control of the various Use nominations 
a« Of a control unit, in ^t - ^^^^^^ „ 

a„d the Signal ^^^^^J^ ^ control unit is caused to 
eaid control unit, m that ^^^^ ^^^^^ , ^„ 

detect the mode plane of the • ^^^^^ ^„ 3 

c. a mode plane or s^ral mode plan^ ^^^^ ^^^^^ 

„e.rv telongi. to -J-^ 3ections such that 

^=^^"':::tatii-----^"- 

the laser will obtain 

f i-he kind defined in 

r-<.lates to means of the Km 
The invention also relates ^^^^^ 

0 clai. 12 and having the essential featu 

•n now be described in more detail witb 
The invention will now ^^^^ ^^th 

. to exeinplifying etriboditnents there 
reference to exeinp y „hich 
reference to the accon^any drawing ' ^^^^ , 

,3 . Pigure 1 is a partially cut-away, persp 

laser; . tuneakle Grating Coupled 

o is a sectional view of a tunea. 

- Figure 2 is a »■= 

- Figure 3 is 

" , is a diagra™.tic illustration of mode planes in 

„rc:;:sec.^- versus Bragg current. 
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WO 99/40654 W * current 
- Figure 7 ixiuo 

^„nt versus Bra99 -"ent; ^ ,„^« .cccrding 
. figure B is a bio* sche«tr= 
to the invention. 

, i, a »R laser which includes three 

»3 shown in Figure 1 iS , ^ an 

. „. i e a Bragg reflector 1. P injecting 
eections. i.e. controlled by i 3 

a^ueying .--J^;: through the -diu. 

current into re«.ectiv 
respective electrical conductors 

. „ is described below -inlY 
Mthough the invention re ^^^^^ ^ 

reference to a DBR laser accord, g ^^^^^^^ ^ 

^.erstood that the inve«^" ,,„,oonductor laser. «>e 

I a^et -h other t>n.able lasers than 

r :ri::r by «ay o^ - - 

. ai view of a tuneable Grating Coupled 
9 is a sectional view o ^^^j. 
Fxgure 2 xs ^^^^ ^ laser 

san^led Reflector , phase section 8, a 

25 sections, namely a Bragg refl ^^^,^,,3 
,.,0 and an atnpUfying section 
coupler 9, ana „,^^ent thereinto, 

is controlled by injecting current 

. „ of a sa^le grating DBR laser 
Pigure 3 is a sectional Vie. 
3, ^ich also has four sect^c^ ^ ^ ,3 

aections 11 and 14 are Bragg ^ ^.^ion. 

ia a phase section, 
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W ^ ot,»r 

^ aforesaid three t„es ^ ^ 

rji, '• - " - 

particular type o£ l^er. 

. < a the currents injected into the 
«^ the tuning currents, i. ■ ^^^^ the laser, 

various sections, are ^ po»r of the 

the suppression o. ^i::^, the voltage across 

Xaser .ill also be changed. » P ^ ^^^^^ ^^^^ ,3 
the active laser section ^ 
Xccated in a good operatron po.nt 

^ ,„an »=de for different 
,he laser .iU " and give rise to different 

co^inations of tuning ,or instance, if 

. generated powers and ---::^^^^„t through the Bragg 
the Bragg current, r.^ ^ ^^^^ a nu*er of 

section, is s-«.pt, the lase ^ mcre^ntal 

B»ch of these mode 3Ui«P= ^ 
^ jumps. Bach o a^ressron rs g 

change in the -avelength. ^ ^ j^. 

^twe«> »=de lu,., but ^r ^ 
:r:ri;rili:- fro. t. mutual, adjacent .Ode 

through a nutnber of n«de jun^s "^en 
- r iTinin. curren. .hrou,. ..e phase 

the phase current, x.e- th 



25 



section, is swept. 
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lonal diagram showing mode planes 
ngure . is a ^-'"^'^ rT^,, Irent, Bragg current and 
n as a function o^ hase^^^^ ^^^^^^ 

amplification current. ™ ^^ts that lie on a mode 
^inations of the three tunrng cu 
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• 6^^^^^^ ^^^^ ^^^^ 

plane. A .ode 3U.p occurs w ^^^^ ..^inat.ons 

another. The laser can thus be P ^^^^ ^^^^^ 

the three tunin. currents ^^^^ ^^^^^^^^ ^^^^^^^^ 

.eeuXts in a .ode P^e lase^ ^^^^ ^^^^ ^^^^^^^^^^^ 

wavelength also var ^^^^^ ^^^^ ^,,,,3 

increases upwards and to the 



shown in Figure 4, 
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/lolivered versus Bragg 
«f the power deliverer 

c^en.. I.e. current ^ ^^^^^ 

^„ i3 Obtained a di=== j^,^. 
aerivative is discontinuous, both w ^^^^ ^^^^^^ 

,e the laser, as evident £ro» Figure 6. and 

-I,, active section. 
„ the voltage across the acti 

.„,iae with discontinuous changes in 
^ese L ..e operation points when the 

„ansmtted wavelength and w ^^^^^^ ^^1^ " 

user is not ,«xie-pure. ^ .^veguide. The 

dependent on the refractive ^^^^^^ 
refractive index in cnestion depend^ on ^ 

carriers in the waveguide, which. 

Injected current. 

.■„n the control o£ the different 
, ^cording to the ,.^.„g the events 

laser sections 1, 2. ^^^^^ ^ the 

injected thereinto. ^ ^^^^ m conjunction 

aignificance of a sensing device 

„ith n»de 1U«PS in a signal ^^^^^ ^^^^^^ 

,„ »hich is firmly connected to ^^^^^^^ ^ 

various laser sections 1, . prevailing signal 

31. different control co^inatrons and 
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^099/40654 ^ control unit 31- 

^ , sensin. device are sent J ^^^^^^ 

1 the control unit xs ca^se ^^^^ ^^^.^ 

^"^^^ , r laser 30, and at least a P - ^ ^^^^^ 3, 

planes of the storea 

. e.wdin«nt o£ the 
„„e MgWy advantageous „,„r 36, 

^.cording to one J , ,s caused 

,„vention, th. s--^^^ ,.,er 30 and - 

- "'"r°X°c" -'^"^ °' " sersect- 

- ""^"^ ".Tlinat^ons o. the --^^J.^^.^. 3e 
di«-- ""^Mgnal deUve.ed by the ™o«^' 
^' ^1 oo*inations in response 

" : It t» 

power output xs sen . , , the 

.tout po*-: ^ 
,™iing the laser output P 

,.„s, .V -^;:%„,t. it i3 . con^ntionai 

^ . Ic.^ «^"'* i. established W 

the spectru ,^ „ 

- --^^"^ r nr^viionai 

despite no ^g, ' „.^re 6 are 

The operation a pigure 
tnanner. The .^^3, sho ^^^^ 

discontinuities. suitably op 

the Bragg current. 
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operation points lor 

mmrv. ^ .^ntlon (unctions to cause the 

„ Single te»=, — rl«.^ - " 
laser to characterise itsel ai„erent laser 

^nitor dioae and syste^tic c--^ ^^^^^ „ntrol 
^ ":rtr ontr unit to control the laser 

^U. thereby enabling 

so that it «ill oP«-" ^» 

.^d abo« a nu*er of diagra- 
^athough there have been descr^ ^^^^^ ^^^^^^^^ 
,.at include phase current Br gg^^^^^^^ „ietionshipB 
„a wavelength, it ,„gg current can be 

<„^er than, a.g- ^ this beco«B «»re 

, established ^ -ed to c»t- ^^^^^ 
.ppar«>t When considering a 1 
Itance a laser that includ ou^ 

invention is not """^'^ J ^asur.«nts that are 

^th^ also Chrises ° to calculate 

,„ respect of a given type 
20 necessary ^ respe ^^^^ ^^^^^,1 the 

relationships that shall 
concerned . 

„f an inventive 

, ,3 , sche^tic ' ,£iesaPBR 

Figure 8 IB , , „ ~>e numeral 30 identilies 

arrangement in block torm. ^ ^ ^elerence numeral 

user that has three sections 1. . ^^^ ^ ,,,,, 
3. identifies a control unit th« . 
i„ this case is of the ^ ^^-J^ „cessor or some 
y^^ suitable kind and may include ^^^^^^ 
o,ner kn^wn control electron^. ^ ^^^^ 
.actions to control the^-^^^ _„,i„.i 
to injected current, 
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current generators 33, 34, 35 connected to respective 
sections 1, 2, 3. The laser is provided with a conventional 
monitor diode 36 which is fixed relative to the laser and 
which constitutes said sensing device. The monitor diode is 
adapted to measure laser output power and to deliver to the 
control unit a signal corresponding to said power output, via 
a conductor 37. 



According to one preferred embodiment of the invention, light 
emitted from the laser is measured with the aid of a monitor 
detector that is connected to the front end- surface 40 of the 
laser and/ or its rear end surface 41. However, it is also 
possible to measure said power with a monitor diode along a 
light conductor that extends from the front end- surface of 
the laser or from its rear end-surface. The monitor detector 
may alternatively be fully integrated with the laser . 

When the monitor detector is placed on the front end- surface 
of the laser, curves corresponding to those shown in Figure 6 
are obtained. On the other hand, when the monitor detector is 
placed at the rear end- surface of the laser, a maximum in 
Figure 6 will, of course, be corresponded by a minimum. 

This will not make it difficult for one skilled in this art 
to create software for controlling the control unit in 
accordance with the inventive method, for instance in 
providing a microprocessor with appropriate software • 

There has been described in the aforegoing a first embodiment 
where the sensing device includes a monitor detector. 
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According to a second embodiment of the invention, the 
sensing device includes, instead, a sensing circuit which is 
adapted to detect the voltage that prevails across the 
different laser sections when different amounts of current 
5 are injected into said sections 1, 2, 3. The detection 
circuit is firmly connected to the laser and is caused to 
measure the voltage across the various laser sections 1, 2, 3 
for different combinations of laser section control. Signals 
delivered by the detection circuit at different control 
10 combinations are sent to the control tinit 31. 

When the laser is controlled with current and the laser goes 
through a mode jump, a discontinuity will occur in the 
voltage across one or more of the laser sections. 

According to a third embodiment of the invention, said 
sensing device includes a sensing circuit which is adapted to 
detect the current that flows through the different laser 
sections when a voltage is applied to said sections 1, 2, 3. 
The detection circuit is firmly connected to the laser and is 
caused to measure the current that passes through the various 
laser sections 1, 2, 3 with different combinations of voltage 
control across said sections. Signals delivered by the 
detection circuit in response to different control 
combinations are sent to the control unit 31. 

It appears that when the laser is controlled with current and 
the laser goes through a mode jump, a discontinuity will 
occur in the voltage across one or more of the laser 
30 sections. 
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„0«4»54W th. laser 

Circuit fcr ..ere.^ou*. can .e 

sections, or the current that P ^^^^ ^^^^^^^^ ^3.3, 

,„.e3ratea in a ..temati.elv, the 
exa^Xifiea ahcve as ^^J^ 

aetection circuits may be ,,,,, sections are 

X„ the ahove case in which the 33- 

------- 

35 in Figure 8 ciesxg"<» 

^„ can he considered as a laser .»dule 
^ inventive arrangement can^^^^^ ,„,,,,e 

chat includes a laser, ^.^^ component 

generators, said ' ;i„uit hoard or U.e 

perts are mounted on one ^ 

means . 

hichly preferred embodiment of the 
according to one highly P ^^^^^^^ store 

i„v«.tion. the control un.t xs cans 

optimal laser operation areas ^^,„,<„ control 

dimensional curve, correspondxns 



20 combinations. 
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4 in the case of a DBR laser 
- wiU be evident ---^ .^^e planes, i.e. 

suitable operation areas ^^^^^^ ^^^^^ 

for certain conibinations of phas ^ ^^^^^ 

por instance, tbe ^^^^'^J^l^^^ plane cot^rised 

of phase current and Bragg ^^^^^ ^^^^ 

curves, which form a part of 
Figure 5. 

„ b« the wavelength of the laser in 
" is not -""-^J^^^ ,^,3ite bein. that the laser 
all applications, the only 
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operates stably and is mode-pure. This makes it unnecessary 
to establish the wavelength of the laser for the different 
operation points. 

5 However, it is necessary in many applications to know 
precisely the wavelength transmitted. When the laser is 
controlled in accordance with said single-dimension curves, 
the wavelength transmitted by the laser is caused to be 
measured with an external instrument and the resultant 

10 measurement stored in the memory of the microprocessor, in 
accordance with a highly preferred embodiment of the 
invention. This greatly reduces the amount of information 
that need be stored in the memory of the microprocessor while 
enabling the laser to be controlled with great precision with 

15 respect to transmitted wavelength. 

Figure 7 is a diagrammatic illustration given by way of 
example of phase current versus Bragg current, in the form of 
a single-dimensional curve. The Figvire also shows how the 
20 wavelength varies along the curve. The wavelength is given in 
nanometers . 

According to one preferred embodiment of the invention, the 
control unit is caused to execute a new characterisation of 

25 the laser at certain predetermined time intervals, and 
compare the values of the new characterisation with 
corresponding values obtained from an earlier 
characterisation. Thus, new operation areas will be detected 
in those cases when the working points of the laser have been 

30 shifted. Those curves that are measured in the first 
characterisation are shown in full lines in Figure 5, whereas 
the curves measured in a later characterisation are shown in 
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WO 99/40654 " 13 ^p^j^^ted along curve 

broken lines. Assume that '^^^'"'^^''^11^^13^ the 

o« AS a result of „^^4se the chain- 

o has shifted so as to cotnprise tn 
corresponding curve has shi 

line curve 39. „pfirial. since it renders it 

necessary to di=»ntle a laa ^^^^ 

,,i£ted. and *en necessary calcula 
adjust the wavelengths. 

,.rred embodiment, when the laser has 
.ccordln. to another preUr^^ ^ „ earlier 

,iven rise to changed value ^^^^^^ 
Characterisation, the centre <m ^^^^^^ 
control o. the J^^;^^, ^uhstantiallV to con.or„ 

..velength —-^t J^aUed according to the earlier 
to the wavelength that p 
characterisation. 

e 5 the control unit is 

Xn example «-««\;:JTong 'curve ... so » to 
, adapted to centre the las ^^^^ ^ 

'That —-- —- - — ^'^"^ 
in the plane phase cu 

wavelength to the correct value. 

, wavelength is determined by the 

„ „ before mentioned, the ^^^^^^ ^ aegradatron 

a^unt o. current in:ecte - .avelengt^^ 

can tal« place in t.me m the ^^^^^ 

- current, this ----^ degradation occurs 

wavelength accuracy o£ the „£ract.ve 

3„ ,_ily in - -;-n:ir::.en refractive inde. and 
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4^ t-He laser module is 

laser degrades, the „i.tionship between 

.etractiv. index changes. «^re,s the r ^ 

«f the mode jumps and refractive 
the states of the ^^^^^^^ „ , 

considered as constant ■ 
given current combination can be 
positions o£ the mode jumps. 

itself discern when its 
Thus, the laser module is able wavelength. 

.V drifts without neasuring the 
wavelength drifts. „,,,ionshlps are tao«.. the 

^thermore. sxnce t ^ ^^^^ 

laser module " ""^^ ^^^^^^^ ,,3er will oper- mode- 
the current combinatron at whr .^^ 

at desired wavelengths -^t ^ cha ^^^^ 
ageing of the laser. This results in 
stable over a very long period of time. 

, „ to «»ther preferred r 

^= --^^ :::.erar r co^rlson With an 

has given rxse to change ^^^^^^ ^ 

•-»nr>n and when the cnanyc 
earlier -.^n ^^^^^^^^^ ^ ^ 

^^"^^^Tl J - — ^^^^ °^ " 

,5 emitting diode arrang ^ ^nitoring computer or 

control unit may send a sign ^^^^les an operator 

, This embodiment enables an v 

the like via a conductor. Th.s ^^^^ ^ 

A /=i-i -r^i^r tlv of which lasex "j- 
to be informed directly ^ ^^^^^ „ 

taken out of operation and replac 



30 lasers. 



^ll^ PCT/SE99/00077 



10 



WO99M0654 15 

* ^ t-Vie» invention, 

..... « on. ---—"t::;! 

tt. operation poxnt o ^ 

--"-^^.^ r:::Jo. su=H .PPUca^ion is eouna in 
.uning section, » e«^ ^^^^^ ,,3e. 

„naor applications * „„„ol, in the 

Shall be subjected to a si g ^ 

— °' :r 1^ - .avelen^H control, 

positioned to a greater and 

V,-. case that the laser has an optinval 
is assumed in th- ^^^^^^^^^ ^^^^ ,^,^,,1 

operation point when the J ^^^^^ ^^^^^.^^ , 

.efXex fro™ the Bragg section ^^^^^^^^ ^^^^^^^^^ 
control signal to, e.g.. control is so 

tbe laser «iU »e controlled. ^^^^^ 
tnat no ^e Ju,^ J^, ^^^e current and 

via the monitor detector ^ ^imm or wLni-m. 

have » -^J;:;;,,,, .hich ^asurin. too. 

value depending on the p^,^. 

,.ace, «hen ^ , ^-^^^^^^ Lsured power, there is 
° — controlis ^-^^ J,^^ to «hich the 

r a: :t;.s. section Shall heaved, and in «hich 

direction. 

that the present invention solves the 
" It Will - intrlction and provides a highly 

problems mentioned m the 
beneficial method and arrangement. 

. has been described with reference to 
^though the invention has bee ^^^^^^ ^^^^ 

art will nave 
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,nd therewith also in other types of 
other types of lasers and therewx 

laser applications. 

therefore not restricted to the 
invention ^ ^^^,,^,,3, hut ca^ 

aforedescribed exemplxfymg emu 
within the soope of the accompanying Clax^- 
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CLAIKS 



1 A method of optimising the operation point of a la=ar, 
comprising oharacterising the Xaser and controUi^s t^ 
different laser sections. ch««t«i..4 hy controiUng the 

„ , 31 bv varying the current 
different laser sections (1, 2, 3) by vary g 

injected into respective sections; causing the laser (30, to 
be sensed with respect to discontinuities occurring at ^e 
in a signal fro. a detection device firmly connected to 
hT laser, effecting the control of the differen las r 
.actions ,1. 2. 3, by means of a control «.t 31, 
delivering different control co^inations -^'"^ 
delivered from the detection device to the contro un.t (31K 
causing the control unit to detect the mode 
laser (30, > storing at least a part of a mode plane or 
several mode planes in a m.n»ry (32, belonging to the contro 
It (31,.. and causing the control unit ,31, to contro 
:;:erlnt laser sections ,1, 2. 3, such that the laser wUl 
obtain the desired operation point. 

. A method according to Claim 1, oh.ra=t.ris.d in that the 
detection device includes a »nitor detector .3., whrch .s 
nrmly connected to the laser (30, and which '^^^^^ 
^asure the optical power delivered by the laser at d.f rent 
control co^inations of the dif f .r«>t laser ^' 
3,; and delivering to the control unit (31, a srgnal from the 
^nitor detector (36, at different control combinations rn 
relation to the power delivered by the laser.? 

3. . method according to Claim 1. ch.r.ct„is.d in that 
said detection device includes a detection circurt^ .3 -3 
Which functions to detect the voltage that prevails across 
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;i-ifferent amounts of 
T*o*»r- sections when ditrerent, 
the different said 
,,rrent are injected into saxd ^^33,(30); 
detection circuit .ein. ^nnect^ ^ - ^^^^^^ 

in that said detection circuxt xs caused 

.he different laser sectxons d, 2. 3j 
voltage across the dxffere different laser 

,i«erent con^inations of ^ \ ,.0. the 

„ 0 3). and in that sxgnals delxvere 
sections ^' ^ ' ^^^.^.^ contoinations are sent 

detection circuit at different 

to the control unit (31) . 

.0 Claim 1, characterised in that 
said detection device includes 

.Kich. is adapted to detect tne cu^ent t.et f ^^^^ 
~ sections J^n-- 

laser sections (1,2,3), ^^^3^^ 
connected to t^e laser (30.= m ^^^..^^^ 

- — rdrr'iirir:*-- — 

(1, 2. 3) for different 9 ^^^^ ^.^^^^ 

the different laser sectxons (1. 2, ^^^^^^^ 

i:«,m the detection circuxt at dxtte 
delivered from the ae 

. are sent to the control unxt (31). 

cottibinatxons are sent 

, • 1 2 3 or 4, characterised 
5. A method according to Claxm 1, 2. 

^ more suitable operation poxnts on tn 
by storing one or more suitao 
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30 



plane in said memory (32) . 

. , o n-r 5 characterised in 
e. A .^thod according to Clara 1, ° ■ ^^^^ ^ 

.^t li*t emitted - 1,,, .ront 

„aBured ^ a ^nitor detector e) .^^..^jace 
end-surface (40. of the laser and/or to 



(41) 



10 



15 



20 



PCT/SE99/00077 

WO99/40654 , 3 4 5 or 6, 

^ „.thod according to Clai» 1, J. ■ J ^^^^^ 

.vaxuate and «o« optical <^»"» «r.espondin. 

4=^^ of sinqle-dimensional curves 
(30) , in the form ot singxc 

e 4.v,<» laser sections H. -i' ' 
to control co*inations ot the laser 

Claim 7, oh.ract.ri.ed in that 
* '^""'"lued L accordance with said curves, 

..en the laser .s ^^^^ caused to .e 

the wavelength transmrtted by the 

..sored hv an external -"J^ ^,t <31) . 

value stored in the menwry (32) 

^ -rtr=oro/'J: :;i;'J'causrd :: 

characterised xn that 

^v,=.T-acterisation of the laser 
execute a new character. ^^^^^^ ^^^^^^ 

predetermined corresponding values fro. an 

the new characterisation witn 
earlier characterisation. 

Claim 9. characterised in that 
,0. A .ethod according ^ ^^^^ ^^^^ ^^^^^^ ..^ues in 
when the laser (30) has gxv ^^^^^ ^.^ 

•.u =.r, earlier characterisation, tne 
comparison with an earlier sections d, 2, 

---ririr^- — - - - Td 

, :l res::: ::.-.!, to the ..velen^h th.t ..vened 

V. oai-lier characterisation, 
according to the earlier cn 

01 9 or 10, characterised in 
U. . «thod according to Cl.i. = « ^^^^^^ ^„ 

that When the laser 30 the chan.e 

Ter: rdetrmed level, the ^trol .it .1, is 
caused to activate an alan. indicator (39) • 
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«. arr»9.»e„t for opU^sing the operation point of a 
3er co^riein. characterisation o. the Xaser ana co„t«l o 
aiUerent Ueer sections, c— . .n - - 
arrangen^nt includes a control unxt (31. 33 ' 

. .„„K«,1 the different laser sections (1. 2. 3) 
functions to control he ,„,^e,^nt 
^ varying the xn.ected currents, i ^^^^^ 
further includes a detection device which is '^^^ 
„ .he laser ,30, and which ~ -J^^^^^^Z. the 
aspect to ."untt .:i> is adapted 

- - tL ; „t co^inations of 

TanlTe si^: delivered fro. the detection device, 
control and the sig ^^^^ 
in that the control unit is adapted 

. laser (30), in that at least a part of one o 

of the laser lJui. belonqing to said 

stored in a memory (32) belongina 
mode planes is/are store 

control unit .31. ,• a„a in that the ' ^ ^, 

aaapted to control the different laser sections ,1. 2 
Th that the laser will ohtain a desired operation point. 

,3 «. arrange„»nt accordi.^ to Claim 12. ^" 

v.. V, firmlv connected to the laser v^v/ 
which IS rirmxy iaof»r for 

adapted to ^asure the optical power output » 

.Afferent laser section control '-^^-^^--J^lll' ' 
„ .hat Signals emitted from the ^itor ^ 
response to the power output at differ 
combinations are sent to the control unit (31) . 

according to Claim 12, ch»caot«ris«i in 

14 An arrangement accoraxny u , zoo 

35) which IS adaptea ,,2 3) when different 

across the different laser sections (1. 2. 3) wh 
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. are Injected into said User sections 
amounts of current are im connected to the 

laser (30); m that ^„e„„t laser sections (1. 

.asure the JJ^,^ „„„oi co^inations, and 

, 3, eor detection circuit at 

in that signals deliver ^^^^^^ ^.^ 

different control co^inations are sent 

(31) . 

«n-^m 12 characterised in 

^ arrange^nt .ircuit <33- 

ehat said detection device -^^^^ ^^^^ ,,,,3 ,^ugh 

^^ttirsirr vita, is a^Ued thereto, 
the different laser secti ^^^^ 
said detection circuit - 

p„„ in that said c r u - ^^^^^^^^ 

through the ....ss the different laser 

co^inaticns of volt g^ ^^^^ ^^^^^^ ^^^^^ 

TelTon "rlit at different control co^inations are sent 
to the control unit (31) • 

^r, characterised in 
1.. ^ arrangement according to ^^^^ ,,,, , 

that light emitted fro. the laser 3 , ^ ^^^^^^^^ 
monitor detector (36. connected to he «r 
the laser and/or to its rear end-surface. 

1,. « arrange^nt according to ^^^i^". " 

. ^ ^r. that the control unit (31) 
eharacterised - laser (30. at certain 

«.ecute a ne„ ^ ,,.„.ith co^are the 

predetermined J ,ith corresponding values 

values of the new characterxs 
from an earlier characterisation. 
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. acc^i. .o ---- - 

♦■>,.=. laser (30) has given rise to cnangea 
that when the laser lJu, control unit 

. »=^iipr characterisation, tne coui-j. 

con?,arison with an earlier chara sections 

^entiallY the wavelength that prevailed 
the laser to essentially tn= 
according to the earlier characterisation. 



1, ^ arrangement according to Cla« 17 or , 
in that When the laser (30) has given rise to 
cbar«=t.risea in that wh characterisation 

Changed values in --^^ ^^^^^^i^ value, the control 

- the --^-=;7J,J:::ralar. indicator ,3„ . 
unit (31) functions to activate 
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